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DETAILED ACTION 

1 . The finality of the rejection of the last Office action is withdrawn in light of the new 
rejections below. 

2. Claims 1, 3-5, 7-13, 23-24, 32-33 and 41-45 are pending. 



Claim Objections 

Claim 1 1 objected to because there should be no colon after "of in line 2. 



Claim Rejections - 35 USC §101 

4. 35 U.S.C. 101 reads as follows: 

Whoever invents or discovers any new and useful process, machine, manufacture, or composition of matter, or 
any new and useful improvement thereof, may obtain a patent therefor, subject to the conditions and 
requirements of this title. 

5. Claim 45 is rejected under 35 U.S.C. 101 because the claimed invention is directed to 
non-statutory subject matter. The claims are drawn to seed, which is a product of nature. 

Claim 45, as written, do not sufficiently distinguish over seeds as they exist in nature 
because the claims do not particularly point out any non-naturally occurring differences between 
the claimed products and the naturally occurring products. In the absence of the hand of man, 
the naturally occurring products are considered non-statutory subject matter. See American 
Wood v. Fiber Disintegrating Co., 90 U.S. 566 (1974), American Fruit Growers v. Brogdex Co., 
283 U.S. 2 (193 1), Funk Brothers Seed Co. v. Kalo Inoculant Co., 33 U.S. 127 (1948), Diamond 
v. Chakrabarty, 206 USPQ 193 (1980). It is suggested that the claims be modified to refer to the 
hand of the inventor, e.g. by indicating that the seeds have the nucleotide sequence stably 
incorporated into their genome. See MPEP 2 1 05 . 
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Claim Rejections - 35 USC § 112 

6. The following is a quotation of the first paragraph of 35 U.S.C. 1 12: 

The specification shall contain a written description of the invention, and of the manner and process of making 
and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the art to which it 
pertains, or with which it is most nearly connected, to make and use the same and shall set forth the best mode 
contemplated by the inventor of carrying out his invention. 

7. Claims 1, 3-5, 7-13, 23-24, 32-33 and 41-45 are rejected under 35 U.S.C. 112, first 
paragraph, because the specification, while being enabling for nucleic acids of SEQ ID NO:l, 
does not reasonably provide enablement for a multitude of nucleic acids that encode maize or 
legume GDP-mannose pyrophosphorylase, that encode SEQ ID NO:2, that have 90% identity to 
SEQ ID NO.l, or that encode an antisense RNA of one of those nucleic acids, and plants 
transformed with those nucleic acids in a sense or antisense orientation. The specification does 
not enable any person skilled in the art to which it pertains, or with which it is most nearly 
connected, to make and/or use the invention commensurate in scope with these claims. The 
rejection is modified from the rejection set forth in the Office action mailed 2 January, 2002. 
Applicant's arguments filed 6 August, 2002, have been fully considered but they are not 
persuasive. 

The claims are broadly drawn to a multitude of nucleic acids that encode maize or 
legume GDP-mannose pyrophosphorylase, that encode SEQ ID NO:2, that have 90% identity to 
SEQ ID NO: 1, or that encode an "antisense RNA" of one of those nucleic acids, and plants 
transformed with those nucleic acids in a sense or antisense orientation. 

The instant specification, however, only provides guidance for random sequencing of a 
maize cDNA library and comparison of the sequences to sequence databases to identify a clone 
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(SEQ ID NO. 1, which encodes SEQ ID NO. -2) with homology to Saccharomyces cerevisae 
VIG9 GDP-mannose pyrophosphorylase (example 1) and general guidance for transformation of 
maize (example 2). 

The instant specification fails to provide guidance for the isolation of construction of 
nucleic acids that encode legume GDP-mannose pyrophosphorylases, that have 90% identity to 
SEQ ID NO: 1, or that encode an "antisense RNA" of one of those nucleic acids or SEQ ID 
NO: 1, and plants transformed with those nucleic acids in a sense or antisense orientation. 

The instant specification fails to provide guidance for the exact hybridization or 
amplification conditions and probes/primers to use in isolation of nucleic acids other than SEQ 
IDNO:l. 

The specification on pg 7, line 1 1, to pg 8, line 4, suggests making conservative 
substitutions in SEQ ID NO:2 to make nucleic acid that encode variants. However, making 
"conservative" substitutions {e.g., substituting one polar amino acid for another, or one acidic 
one for another) does not produce predictable results. Lazar et al (1988, Mol. Cell. Biol. 8:1247- 
1252) showed that the "conservative" substitution of glutamic acid for aspartic acid at position 
47 reduced biological function of transforming growth factor alpha while "nonconservative" 
substitutions with alanine or asparagine had no effect (abstract). Similarly, Hill et al (1998, 
Biochem. Biophys. Res. Comm. 244:573-577) teach that when three histidines that are 
maintained in ADP-glucose pyrophosphorylase across several species are substituted with the 
"nonconservative" amino acid glutamine, there is little effect on enzyme activity, while the 
substitution of one of those histidines with the "conservative" amino acid arginine drastically 
reduced enzyme activity (see Table 1). All these mutated proteins, however, would have at least 
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95% identity to the original protein. The nucleic acids encoding all these mutated proteins, 
however, would hybridize under high stringency to the nucleic acids encoding the original 
protein. 

Given the claim breath, unpredictability, and lack of guidance as discussed above, undue 
experimentation would have been required by one skilled in the art to develop and evaluate 
nucleic acids with 90% identity to SEQ ID NO: 1 . Making all possible single nucleotide 
substitutions in an 1086 nucleotide long nucleic acid like SEQ ID NO: 1 would require making 
and analyzing 3 1086 nucleic acids; these nucleic acids would have 99.9% identity to SEQ ID 
NO:l. Because nucleic acids with 90% identity to SEQ ID NO: 1 would have 108 nucleotide 
substitutions, many more than 3 1086 nucleic acids would need to be made and analyzed. 

The claims are drawn to all nucleic acids that have 90% identity to SEQ ID NO : 1 
However, not all of these nucleic acids will encode a functional protein. The specification does 
not teach how to use nucleic acids that do not encode a functional protein. 

As the specification does not describe the transformation of any plant with a nucleic acid 
with 90% identity to SEQ ID NO: 1, undue trial and error experimentation would be required to 
screen through the myriad of nucleic acids encompassed by the claims and plants transformed 
therewith, to identify those with gum overproduction or dwarf phenotype, if such plants are even 
obtainable. 

The specification on pg 3, lines 12-19, describes plants transformed with a construct 
comprising the GDP-mannose pyrophosphorylase DNA in an antisense orientation as having a 
decrease in protein glycosylation, and thus inhibited cell growth and a dwarf phenotype. Keller 
et al (1999, Plant J. 19:131-141) transformed potato plants with the potato GDP-mannose 
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pyrophosphorylase cDNA in the antisense orientation and found that while those plants had 
reduced levels of ascorbic acid and mannose, they had no detectable alteration in protein 
glycosylation or major carbohydrate levels (pg 133-136). Additionally, the plants did not display 
dwarfing, but the aerial parts of the plants died after three months in soil (paragraph spanning pg 
136-137). 

Additionally, antisense constructs that are not completely homologous to the target gene 
can have very unpredictable effects. Colliver et al (1997, Plant Mol. Biol. 35:509-522) showed 
that transformation of bird's foot trefoil with a construct that was antisense to bean chalcone 
synthase resulted in transformants with increased levels of chalcone synthase transcripts (pg 519, 
left column, paragraph 2) and note other instances when this phenomenon has occurred (pg 519, 
right column, paragraph 1). 

Given the claim breath, unpredictability in the art, undue experimentation, and lack of 
guidance in the specification as discussed above, the instant invention is not enabled throughout 
the full scope of the claims. 

Applicant urges that the specification provides sufficient support to enable one of skill 
the art to isolate and ascertain the function of the claimed sequences without undue 
experimentation, given the description of standard PCR and hybridization protocols on pg 8-12 
of the specification. Applicant urges that Examiner has confused repetition with undue 
experimentation (response pg 9-14). 

This is not found persuasive because the specification fails to describe sequence motifs 
critical for enzymatic function or how to assay for GDP-mannose pyrophosphorylase activity. 
Additionally, Hill et al teaches that making substitutions based on amino acid sequence 



in 
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comparisons is very unpredictable, as discussed above. The specification only provides general 
guidance for methods of hybridization isolation of genes by PCR and does not describe the exact 
hybridization conditions and PCR primers needs to isolate the claimed nucleic acids. Lastly, 
description of the phenotype of plants transformed with antisense constructs of GDP-mannose 
pyrophosphorylase provided by the specification on pg 3, lines 12-19, does not match the 
phenotype of plants transformed with antisense constructs of GDP-mannose pyrophosphorylase 
described in the post-filing publication by Keller et al, as discussed above. 
8. Claims 1, 3-5, 7-13, 23-24, 32-33 and 41-45 are rejected under 35 U.S.C. 1 12, first 
paragraph, as containing subject matter that was not described in the specification in such a way 
as to reasonably convey to one skilled in the relevant art that the inventor(s), at the time the 
application was filed, had possession of the claimed invention. The rejection is modified from 
the rejection set forth in the Office action mailed 2 January, 2002. Applicant's arguments filed 6 
August, 2002, have been fully considered but they are not persuasive. 

The claims are broadly drawn to a multitude of nucleic acids that encode maize or 
legume GDP-mannose pyrophosphorylase, that have 90% identity to SEQ ID NO:l, or that 
encode an antisense RNA of one of those nucleic acids, and plants transformed with those 
nucleic acids in a sense or antisense orientation, wherein the nucleic acids are from any source. 
In contrast, the specification only describes a coding sequence from maize that comprises SEQ 
ID NO:l. Applicant does not describe other nucleic acids encompassed by the claims, including 
those from legumes or that encode other maize GDP-mannose pyrophosphorylases, and the 
structural features that distinguish all such nucleic acids from other nucleic acids are not 
provided. 
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The claims include no description the protein encoded by nucleic acids that have 90% 
identity to SEQIDNO:!. 



Additionally, the phenotype of plants transformed with antisense constructs of GDP- 
mannose pyrophosphorylase described in the specification on pg 3, lines 12-19, does not match 
the phenotype of plants transformed with antisense constructs of GDP-mannose 
pyrophosphorylase as described by Keller et al, as discussed above. 

Hence, Applicant has not, in fact, described nucleic acids that encode maize or legume 
GDP-mannose pyrophosphorylase, that have 90% identity to SEQ ID NO:l, or that encode an 
"antisense RNA" of one of those nucleic acids within the full scope of the claims, or plants 
transformed with those nucleic acids in a sense or antisense orientation, and the specification 
fails to provide an adequate written description of the claimed invention. 

Therefore, given the lack of written description in the specification with regard to the 
structural and physical characteristics of the claimed compositions, it is not clear that Applicant 
was in possession of the genus claimed at the time this application was filed. 

SeeUniv. of California v. Eli Lilly, 119F.3d 1559,43 USPQ 2d 1398 (Fed. Cir. 1997): 

The name cDNA is not in itself a written description of that DNA; it conveys no distinguishing 
information concerning its identity. While the example provides a process for obtaining human insulin- 
encoding cDNA, there is no further information in the patent pertaining to that cDNA's relevant 
structural or physical characteristics; in other words, it thus does not describe human insulin cDNA .... 
Accordingly, the specification does not provide a written description of the invention .... 

and at pg 1406: 



a genenc statement such as "vertebrate insulin cDNA" or "mammalian insulin cDNA," without more 
not an adequate written description of the genus because it does not distinguish the genus from others 
except by function. It does not specifically define any of the genes that fall within its definition. It 
does not define any structural features commonly possessed by members of the genus that distinguish 
them from others. One skilled in the art therefore cannot, as one can do with a fully described genus 
visualize or recognize the identity of the members of the genus. A definition by function as we have 
previously indicted, does not suffice to define the genus because it is only an indication of what the 
genes does, not what it is. 



is 
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SeeAmgenlnc. v. Chugai Pharmaceutical Co. Ltd, IS USPQ 2d 1016 at page 1021: 

A gene is a chemical compound, albeit a complex one, and . . . conception of a chemical compound 
requires that the inventor be able to define it so as to distinguish it from other materials .... Conception 
does not occur unless one has a mental picture of the structure of the chemical or is able to define it by 
its method of preparation, its physical or chemical properties, or whatever characteristics sufficiently 
distinguish it. It is not sufficient to define it solely by it principal biological property, e.g., encoding 
human erythropoietin, because an alleged conception having no more specificity than that is simply a 
wish to know the identity of any material with that biological property. 

Applicant urges that the invention is described functionally and structurally and not 
merely by a method of making coupled with a function. Applicant urges that the claimed 
invention is described by function - that they must function as plant GDP-mannose 
pyrophosphorylases (specification, pg 4, lines 15-17) - and as having 90% identity to SEQ ID 
NO: 1 or as hybridizing to SEQ ID NO: 1 Thus, Applicant urges that the physical and chemical 
properties of the claimed sequences are described (response pg 3-9). 

This is not found persuasive because the specification does not describe the sequence 
nucleic acid that encode legume GDP-mannose pyrophosphorylase or other maize GDP-mannose 
pyrophosphorylases. Additionally, the claims are not drawn to nucleic acids that have 90% 
identity to SEQ ID NO. l and encode a GDP-mannose pyrophosphorylase, but are solely drawn 
to nucleic acids that have 90% identity to SEQ ID NO: 1 . Lastly, description of the phenotype of 
plants transformed with antisense constructs of GDP-mannose pyrophosphorylase provided by 
the specification on pg 3, lines 12-19, does not match the phenotype of plants transformed with 
antisense constructs of GDP-mannose pyrophosphorylase described by Keller et al, as discussed 
above. 



The following is a quotation of the second paragraph of 3 5 U. S.C. 1 1 2 : 

The specification shall conclude with one or more claims particularly pointing out and distinctly claiming the 
subject matter which the applicant regards as his invention. 
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10. Claims 3-4 1 1 and 32-45 are rejected under 35 U.S.C. 1 12, second paragraph, as being 
indefinite for failing to particularly point out and distinctly claim the subject matter that 
Applicant regards as the invention. Dependent claims are included in all rejections. 

Claim 3 lacks antecedent basis for the limitation "said GDP-mannose" in line 1. 

Claims 4 and 8 lack antecedent basis for the limitation "said leguminous plant" in line 1 

Claim 1 1 is not written in proper Markush format. The claims should be in the format 
"selected from the group consisting of A, B, C and D." The phrase "of promoters" should not be 
located after "group of. See MPEP § 2173.05(h). 

In claim 32, -wherein- should be inserted before "said" in line 3. 

Claim Rejections - 35 USC § 103 

11. The following is a quotation of 35 U.S.C. 103(a), which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 

?l w S ' dlfferences betw <*n the subject matter sought to be patented and the prior art are 
such that toe subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 1 

12. Claims 23, 32 and 41-45 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
each of Gordon-Kamm et al (1990, Plant Cell 2:603-618) and Facciotti et al (1985, 
BioTechnology 3:241-246) in view ofHashimoto et al (1997, J. Biol. Chem. 272:16308-16314), 
further in view of Wheeler et al (1998, Nature 393:365-369). 

The claims are drawn to plants and plant cells transformed with a nucleic acid encoding 
GDP-mannose pyrophosphorylase operably linked to a plant promoter. 
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Gordon-Kamm et al disclose transformation of maize with a construct comprising a 
nucleic acid encoding GUS operably linked to a plant promoter (pg 615-616) and seeds produced 
from the transformed plants (pg 609). Gordon-Kamm et al do not disclose maize plants 
transformed with a nucleic acid encoding GDP-mannose pyrophosphorylase. 

Facciotti et al disclose transformation of soybean with a construct comprising a nucleic 
acid encoding kanamycin resistance operably linked to a plant promoter (figure 2, pg 244). 
Facciotti et al not disclose soybean plants transformed with a nucleic acid encoding GDP- 
mannose pyrophosphorylase. 

Hashimoto et al teach a nucleic acid encoding the S. cerevisae GDP-mannose 
pyrophosphorylase (pg 163 10, left column, paragraph 2, to right column, paragraph 3). 

Wheeler et al teach that GDP-mannose pyrophosphorylase plays a crucial role in the 
plant vitamin C biosynthetic pathway (Figure 4). 

At the time the invention was made, it would have been obvious to one of ordinary skill 
in the art to modify the method of plant transformation as taught by each of Gordon-Kamm et al 
and Facciotti et al, to transform plants with a nucleic acid encoding the GDP-mannose 
pyrophosphorylase described in Hashimoto et al. One of ordinary skill in the art would have 
been motivated to do so because of the role GDP-mannose pyrophosphorylase in vitamin C 
biosynthesis (Wheeler et al, Figure 4) and to increase vitamin C content of plants. 

13. Claims 1, 3-5, 7-13, 24, 33 and 41-45 are free of the prior art, given the failure of the 
prior art to teach or suggest an isolated nucleic acid that encodes a maize or legume GDP- 
mannose pyrophosphorylase, that encode SEQ ID NO:2, that have 90% identity to SEQ ID 
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NO: 1, or that encode an "antisense RNA" of one of those nucleic acids, and plants transformed 
with those nucleic acids. 



Conclusion 

14. No claim is allowed. 
15. 
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